INTRODUCTION

84
An emerging principle of neuroscience is that prolonged perturbations in neural 85 activity evoke compensatory mechanisms of plasticity that act to correct that perturbation 86 (7, 26, 27, 40, 43); such "homeostatic plasticity" is thought to maintain neuronal activity 87 within physiologically appropriate levels. Although mechanisms that stabilize neuronal 88 activity levels in response to prolonged changes in neuronal activity have been relatively 89 well studied in the cortex (41, 44) and hippocampus (9, 19), little is known regarding the 90 role of on-going activity in shaping the output of neurons in the respiratory control 91 system--a system in which preservation of neural activity is paramount. We recently 92 demonstrated that a prolonged reduction in respiratory neural activity (i.e., a neural 93 apnea), even in the absence of hypoxia or hypercapnia, elicits a rebound increase in 94 phrenic motor output, a form of plasticity known as inactivity-induced phrenic motor 95 facilitation (iPMF) (2, 4, 6, 21, 35, 36, 38) . Mechanisms local to the phrenic motor pool 96 sense and respond to reduced respiratory neural activity to give rise to iPMF since a 97 unilateral withdrawal of spinal synaptic inputs to the phrenic motor pool (while 98 maintaining brainstem and contralateral phrenic respiratory neural activity) elicits 99 ipsilateral but not contralateral iPMF (35) . Evidence indicates that iPMF consists of an preserve an optimal level of activity, preventing catastrophic decreases in respiratory 110 motor output (37) . 
METHODS
131
Animals. Experiments were performed on 2. drawn to obtain baseline pCO 2 , pO 2 , and pH measurements (temperature corrected).
171
Rats were then exposed to one of three patterns of reduced respiratory neural by reducing inspired CO 2 until all rhythmic phrenic activity ceased (CO 2 apneic threshold). In rats receiving brief intermittent neural apnea, inspired CO 2 was then 179 immediately increased until respiratory neural activity resumed (CO 2 recruitment 180 threshold) and baseline ETCO 2 was restored. In rats receiving brief massed or prolonged 181 neural apnea, ETCO 2 was maintained ~2 mmHg below the CO 2 apneic threshold for 6 or 182 30 min, respectively, at which point neural apnea was reversed as described above.
183
Importantly, in all cases arterial pO 2 was maintained with the ventilator during neural 
RESULTS
222
Rat groups were organized into three experimental series (Table 1) . In series #1, reduced However, when the sustained neural apnea was prolonged, phrenic burst amplitude was 265 initially increased relative to time controls and rats exposed to brief massed neural apnea By contrast, rats exposed to intermittent neural apnea expressed a long-lasting increase in However, 60 min following brief intermittent neural apnea, when iPMF was expressed,
287
the maximum phrenic amplitude during hypercapnia was significantly increased 288 compared to all other groups (173±30 %baseline; p<0.05). Figure 1D neural apnea or at the corresponding time point in time controls is shown in Figure 2A .
309
Average changes in phrenic burst amplitude are shown in Figure 2B . Figure 3A .
329
Average change in phrenic nerve burst amplitude are shown in Figure 3B . 
